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Abstract of JP2001085155 

PROBLEM TO BE SOLVED: To provide an 
organic electroluminescent element and 
device inhibiting the growth of dark spots and 
aged deterioration due to decrease in 
brightness and having an extended life by 
preventing oxygen and moisture from entering 
from the outside. SOLUTION: This element 
has a laminate having at least one organic 
thin- film layer 3 sandwiched between a pair of 
electrodes 2, 6 arranged on a substrate 1, and 
at least a portion of the laminate is isolated 
from the outside by a hermetic shield material 
7. The laminate is bonded to at least a portion 
of the hermetic shield material 7 by a 
photocuring resin composition containing at 
least one organic filler as an essential 
component selected from the group consisting 
of an epoxy compound having two or more 
epoxy groups in a molecule, a photo-cationic 
curing initiator, a plate-shaped inorganic filler 
and a scaly inorganic filler, with the organic 
filler contained in an amount of 20 wt.% or 
more in the resin composition. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element and device inhibiting the growth of dark spots and aged 
deterioration due to decrease in brightness and having an extended life 
by preventing oxygen and moisture from entering from the outside. 
SOLUTION: This element has a laminate having at least one organic 
thin- film layer 3 sandwiched between a pair of electrodes 2, 6 arranged 
on a substrate 1 , and at least a portion of the laminate is isolated from 

the outside by a hermetic shield material 7. The laminate is bonded to at ,5^ |. •■• f v~vT^,~a 
least a portion of the hermetic shield material 7 by a photocuring resin 
composition containing at least one organic filler as an essential 

component selected from the group consisting of an epoxy compound g <* .._ 

having two or more epoxy groups in a molecule, a photo-cationic curing 
initiator, a plate-shaped inorganic filler and a scaly inorganic filler, with 
the organic filler contained in an amount of 20 wt.% or more in the resin 
composition. 
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naphthalene, the organic electroluminescent element according to claim I charactenzea Dy blending talc with a 
mean particle diameter of 1 0 micrometers or less as an inorganic bulking agent 

[Claim 12] Organic electroluminescence equipment characterized by using the organic electroluminescent 
element of a publication for either of claims 1-11. 
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CLAIMS 



[Claim(s)] ^ v 

[Claim 1] It has the layered product by which much more organic thin film layer was ♦♦+*(ed) at least between 
the electrode of the pair arranged on a substrate, and the electrode of said pair. Said a part of layered product 
[ at least ] is tho organic electroluminescent eloment by which it was intercepted by airtight shielding material 
with the exterior, Tho epoxy compound with which said layered product and said a part of airtight shielding 
material [ at least ] have two or more epoxy groups in 1 intramolecular. The inorganic bulking agent chosen from 
the group which consists of an optical cation hardening initiator and a tabular inorganic bulking agent and a 
scale-like inorganic bulking agent at least one is used as an indispensable component And tho organic 
electroluminescent element characterized by having pasted up with the photo-setting resin constituent with 
which 20 or more percentage by weight of said inorganic bulking agent was contained in the resin constituent 
[Claim 2] It has the layered product by which much more organic thin film layer was ****(ed) at least between 
the electrode of the pair arranged on a substrate, and the eloctrode of said pair. Said a part of layered product 
[ at least ] is the organic electroluminescent element by which it was intercepted by airtight shielding material 
with the exterior. The epoxy compound with which said layered product and said a part of airtight shielding 
material [ at least] have two or more epoxy groups in 1 intramolecular. An optical cation hardening initiator, a 
tabular inorganic bulking agent the inorganic bulking agent chosen from the group which consists of a scale-tke 
inorganic bulking agent at least one. And the organic electroluminescent element characterized by having pasted 
up with the photo-setting resin constituent with which the silane coupling agent was used as the indispensable 
component and 20 or more percentage by weight of said inorganic bulking agent was contained in the resin 
constituent 

[Claim 3] The organic electroluminescent element according to claim 1 or 2 characterized by said epoxy 
compound having a ring. 

[Claim 4] The organic electroluminescent element according to claim 3 characterized by being the epoxy 
compound chosen from the group which the epoxy compound which has said ring becomes from a bisphenol 
mold epoxy resin and a naphthalene mold epoxy resin at least one. 

[Claim 5] The organic electroluminescent element according to claim 3 or 4 to which the epoxy compound which 
has said ring is characterized by making indispensable a bisphenol mold epoxy resin and a naphthalene mold 
epoxy resin. 

[Claim 6] The organic electroluminescent element according to claim 5 characterized by for said bisphenol mold 
epoxy resin being the diglycidyl ether ghost of 2 and 2'-bis(4-hydroxyphenyl) ethane, and a naphthalene mold 
epoxy resin being the diglycidyl ether ghost of 1 and 6-dJhydroxy naphthalene. 

[Claim 7] An organic electroluminescent element given in either of claims 1-6 characterized by said optical 
cation hardening initiator containing hexafiuoroantimonate and at least one sort of counter anions chosen from 
the group which it becomes from tetrakis (pentafluorophenyl) borate. 

[Claim 8] An organic electroluminescent element given in either of claims 1-7 characterized by being at least 
one sort chosen from the group which said inorganic bulking agent becomes from talc, a mica, and a mica. 
[Claim 9] An organic electroluminescent element given in either of claims 1-8 to which mean particle diameter of 
said inorganic bulking agent is characterized by being 10 micrometers or less. 

[Claim 10] The optical cation hardening initiator component which makes hexafiuoroantimonate a counter anion 
at this by the epoxy compound of said photo-setting resin constituent consisting of a diglycidyl ether ghost of 2 
and 2'-bis{4-hydroxyphenyl) ethane, and a diglycidyl ether ghost of 1 and 6-dihydroxy naphthalene, an organic 
electroluminescent element given in either of claims 1 -9 characterized by blending talc with a mean particle 
diameter of 10 micrometers or less as an inorganic bulking agent 

[Claim 11] The optical cation hardening initiator component which makes tetrakis (pentafluorophenyl) borate a 
counter anion at this by the epoxy compound of said photo-setting resin constituent consisting of a diglycidyl 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence equipment using the organic 
electroluminescent element and this which are used as various indicating equipments or a light emitting device 
for the tight source, a back light, or optical-communication devices, especially relates to optimization of the 
closure structure for the improvement in dependability of an organic electroluminescent element 
[0002] 

[Description of the Prior Art] The inorganic EL element which an electroluminescent element (it is hereafter 
described as a "EL element") is a luminescence device using the electroluminescence of the solid-state 
fluorescence matter, and used the inorganic system ingredient as an illumtnant by current is put in practical use, 
and application expansion to a back light, a flat display, etc. of a liquid crystal display is achieved partly. 
[0003] On the other hand, although the research on the organic EL device using an organic material also 
attracted attention for many years and various examination had been performed, luminous efficiency did not 
progress to full-fledged utilization research from a very bad thing. However, the organic EL device which will 
have the laminated structure of the functional discrete type which divided the organic material into two-layer 
[ of an electron hole transportation layer and a luminous layer ] with the C . W . tongues (C. W.Tang) of 
KODAKKU in 1987 was proposed, and it became clear that two or more 1000 cd/m high brightness luminescence 
is obtained in spite of the low battery not more than 10V (C. W.Tang and S,A.Vanslyke:Appl.Phys.Lett, 51 (1987) 
P913), **♦* attention of the organic EL device begins to be carried out after this, and research on the organic 
EL device of the laminating mold with which current has the same configuration is done briskly. 
[0004] Here, drawing 3 explains the conventional organic EL device configuration briefly. 

[0005] Pj;aw_ng_3 is the important section sectional view of the conventional organic electroluminescent element 

[0006] For a hole -injection electrode and 3. as for an electron hole transportation layer and 5. in drawing 3 . an 
organic thin film layer and 4 are [ 1 / a substrate and 2 / 8 luminous layer and 6 ] cathode. The conventional 
organic EL device Namely, the transparence or the translucent substrate 1 of glass etc.. The hole-injection 
electrode 2 which consists of transparent conductive film, such as ITO formed by the sputtering method etc. on 
the substrate 1. The electron hole transportation layer 4 which consists of TPD (N. N'-diphenyl-N. the N'-screw 
(3-methylphenyl) -1. I'-diphenyl -4. 4 -diamine) formed by resistance heating vacuum deposition etc. on the 
hole-injection electrode 2. It has the luminous layer 5 which consists of Alq3 (8 -Hydroxy quinoline Alurninume) 
formed by resistance heating vacuum deposition etc. on the electron hole transportation layer 4. and the 
cathode 6 which consists of a metal membrane formed by resistance heating vacuum deposition etc. on the 
luminous layer 5. 

[0007] When direct current voltage or a direct current is impressed by making cathode 6 into a minus pole, using 
as a plus pole the hole -injection electrode 2 of the organic EL device which has the above-mentioned 
configuration, an electron hole is poured into a luminous layer S through the electron hole transportation layer 4 
from the hole-injection electrode 2, and an electron is poured into a luminous layer 5 from cathode 6. In a 
luminous layer 5. the recombination of an electron hole and an electron arises, and in case the exciton generated 
in connection with this shifts to a ground state from an excitation state, luminescence happens. Moreover, 
luminescence wavelength is changeable by changing the ingredient used for the layer structure which 
constitutes the organic thin film layer 3. or a luminous layer 5. 

[0008] In order to raise the luminescence property of such an organic electroluminescent element amelioration 
of the organic material used for the configuration of organic thin film layers, such as a luminous layer and an 
electron hole transportation layer, or this and amelioration of the ingredient used for an anode plate and cathode 
have so far been considered. 

http://www4.ipdl.ncipi gojp/cgi-bin/tran.web.cgi.ejje 2006/04/24 



ingredient of electrical conductivity is proposed for the purpose of making the obstruction of cathode and a 
luminous layer low small [ work functions, such as a Mg-Ag alby given in a U.S. Pat. No. 4.885,21 1 specificatioa 
and an aluminum-Li alloy given in JP.5-121 172.A. ] so that impregnation of an electron may become easy to a 
luminous layer, and such an ingredient is widely used even for current 

[0010] However, these alloy ingredients have high activity, and since it is chemically unstable, corrosion and 
oxidation are produced by the reaction with the moisture in air. or oxygen. Such corrosion and oxidation of 
cathode grow up remarkably the non-fight-emitting part called the dark spot (D. S.) which exists in a luminous 
layer, and cause property degradation with time in an organic electroluminescent element 

[001 1] Moreover, also about the organic material used for organic thin film layers, such as not only cathode but a 
luminous layer, and an electron hole transportation layer, since change of structure is generally produced by the 
reaction with moisture or oxygen, it becomes the cause which causes growth of a dark spot similarly. 
[0012] Even if this invention persons were the moisture of ultralow volume which exists in the vacuum of 10- 
4Tonr extent as a result of considering growth of a dark spot from various viewpoints, they discovered promoting 
growth of a dark spot Therefore, in order to prevent the reaction of an ingredient and the moisture and oxygen 
which are used for cathode or an organic thin film layer in order to lose growth of a dark spot completely and to 
raise the endurance and dependability of an organic electroluminescent element the closure of the organic 
whole electroluminescent element needs to be carried out 

[0013] Although examination of the former many has been performed about the closure of an organic 
electroluminescent element the approach most general especially seals the airtight shielding material which 
consists of a glass cap etc. in an organic electroluminescent element. As already used for such a closure 
approach by the inorganic electroluminescent element there are an approach of forming a glass plate in the 
outside of a back plate, and enclosing silicone oil between a back plate and a glass plate, the approach of 
shielding with electric insulation glass or an electric insulation airtight fluid, after forming the protective coat 
which consists of an insulating inorganic compound as indicated by JP.5-089959.A, etc. 
[0014] 

[Problem(s) to be Solved by the Invention] Although various proposals about the closure approach of an organic 
electroluminescent element have accomplished as mentioned above, the still effective closure approach is not 
developed. It is because penetration of moisture or oxygen cannot be completely prevented by an old closure 
ingredient or the old closure technique. For example, as for the epoxy resin used for adhesion with the cover 
glass 8nd the substrate in an approach given in JP.5-89959.A mentioned above, generally. 3-5 (g/m2.24h/mm). 
and polyimide resin also have the steam permeability of two (g/rn2.24h/mm) extent For this reason, penetration 
of the moisture from a part for jointing will not be able to be suppressed completely, but as a result growth of a 
dark spot will be caused. 

[0015] In addition, in the case of an organic EL device, if it puts to an elevated temperature, it may deteriorate, 
and by the approach of closing using the epoxy resin of a heat-curing mold, since 50-100 degrees C is a 
limitation, hardening becomes inadequate, high adhesive strength is not obtained but penetration of the moisture 
from the interface of resin and a substrate becomes large. Moreover, the acrylate resin of the most general 
radical hardening system has the problem that moisture resistance is bad. by photo-curing mold resin, and all 
cause growth of a dark spot 

[0016] Furthermore, although JP.5-182759.A has a proposal about the closure approach possessing a photo- 
setting rosin and a penetrable small substrate, by this approach, it is impossible to suppress penetration of 
moisture completely under the environment of heat and high humidity like 60 degree C and 90%RH. This is 
because penetration of the moisture from the interface of tile resin by the lack of adhesive strength of a photo- 
setting resin and a substrate is large except that moisture penetrates the inside of a photo-setting resin under 
heat and high humidity. 

[001 7] This invention aims at offering the organic electroluminescent element and equipment which prevented 
penetration of the oxygen from the outside, and moisture, stopped growth of a dark spot and aging of a fall of 
brightness, and attained reinforcement. 
[0018] 

[Means for Solving the Problem] This invention has the layered product by which much more organic thin film 
layer was ****(ed) at least between the electrode of the pair arranged on a substrate, and the electrode of said 
pair. Said a part of layered product [ at least ] is the organic electroluminescent element by which it was 
intercepted by airtight shielding material with the exterior. The epoxy compound with which said layered product 
and said a part of airtight shielding material [ at least ] have two or more epoxy groups in 1 intramolecular. The 
inorganic bulking agent chosen from the group which consists of an optical cation hardening initiator and a 
tabular inorganic bulking agent and a scale-like inorganic bulking agent at least one is used as an indispensable 
http://www4.ipdl.nctpi.gojp/cgi-bin/tran.web_cgi.ejje 2006/04/24 
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component. And said inorganic bulking agent is characterized by having pasted up with the photo-setting resin 
constituent contained 20 or more percentage by weight in the resin constituent 

[0019] According to this invention, an organic electroluminescent element with high dependability with little aging 

called growth of a dark spot and the fall of brightness is obtained. 

[0020] 

[Embodiment of the Invention] This invention has the layered product by which much more organic thin film layer 
was ****(ed) at least between the electrode of the pair arranged on a substrate, and the electrode of said pair. 
Said a part of layered product [ at least ] is the organic electroluminescent element by which it was intercepted 
by airtight shielding material with the exterior. The epoxy compound with which said layered product and said a 
part of airtight shielding material [ at least ] have two or more epoxy groups in 1 intramolecular. The inorganic 
bulking agent chosen from the group which consists of an optical cation hardening initiator and a tabular 
inorganic bulking agent, and a scale-like inorganic bulking agent at least one is used as an indispensable 
component. And it is the organic electroluminescent element characterized by having pasted up with the photo- 
setting resin constituent with which 20 or more percentage by weight of said inorganic bulking agent was 
contained in the resin constituent Since it becomes possible to intercept the moisture and oxygen from the 
outside to some extent, growth of the dark spot in a luminous layer is prevented, and it has an operation that 
the fall of luminescence brightness with time can be controlled. 

[0021] Here, a humidity test occurs as one of the reliability trials with an important organic electroluminescent 
element This humidity test carries out long duration processing of the organic electroluminescent element under 
a high -humidity /temperature condition, and observes growth of the dark spot of a luminous layer, this invention 
persons found out being greatly influenced by the configuration, property, and addition of an inorganic bulking 
agent which the moisture permeability of the glue line formed with the photo-setting resin constituent which is 
this adhesion resin adds to a constituent That is, when at least one sort of inorganic bulking agents chosen from 
the group which consists of a tabular inorganic bulking agent and a scale-like inorganic bulking agent were used 
as the indispensable component and 20 or more percentage by weight was contained in the resin constituent of 
a photoresist epoxy resin, it became clear that growth of the dark spot considered that moisture permeability 
becomes small and originates in penetration of the moisture into an organic electroluminescent element in the 
humidity test of an organic electroluminescent element could be controlled. 

[0022] or [ being easily divided in the regular direction with a crystal as a tabular inorganic bulking agent and a 
scale-like inorganic bulking agent are inorganic bulking agents which have cleavability in almost all those cases 
and it is indicated as cleavage by 569 pages (Heisei 3. Chemical Society of Japan edit) of standardization study 
glossaries ] — or it says that peel and a smooth field (cleavage plane) appears. That is, if it has cleavability as a 
result each particle will serve as the shape of tabular or a scale. Although there are talc, a mica, a mica. etc. as 
an example of such an inorganic bulking agent if even the requirements for a configuration are satisfied, a glass 
flake will be sufficient and it will not be limited especially. 

[0023] Moreover, the addition of these inorganic bulking agents is also an important factor. In the photo-setting 
resin constituent of this invention, the content of the inorganic bulking agent chosen from the group which 
consists of a tabular inorganic bulking agent and a scale-like inorganic bulking agent at least one can reduce 
moisture permeability notably by 20 or more percentage by weight 

[0024] Furthermore, the particle size of an inorganic bulking agent will become more advantageous to low 
moisture-permeable implementation, if mean particle diameter is 1 0 micrometers or less. If 20 or more 
percentage by weight of contents of the inorganic bulking agent chosen from the group which consists of a 
tabular inorganic bulking agent and a scale-Eke inorganic bulking agent at least one is contained, adding 
arnorphism and a spherical inorganic bulking agent otherwise if needed will not interfere at all. 
[0025] As for the epoxy compound which has two or more epoxy groups in 1 intramolecular in this invention, it is 
desirable that it is what has a ring. Moreover, the epoxy compound chosen from the group which consists of a 
bisphenol mold epoxy resin and a naphthalene mold epoxy resin at least one is desirable, and it is more more 
desirable still that the bisphenol mold epoxy resin and the naphthalene mold epoxy resin are contained in 
coincidence. While the molecule itself serves as water repellence because a bisphenol mold epoxy resin has a 
ring in intramolecular, and moisture permeability becomes small, it is the features that it is hypoviscosity. It is 
hypoviscosity. and especially the diglycidyl ether ghost of 2 and 2'-bis(4-hydroxyphenyl) ethane of the solubility 
of other components, such as an initiator, is also good, and desirable. Moreover, although a naphthalene mold 
epoxy resin has a fault used as hyperviscosity, it can realize very good low moisture permeability, and its glycidyl 
ether ghost of 1 and 6-dihydroxy naphthalene is especially desirable. The combination with a bisphenol mold 
epoxy resin is very effective, the moisture and oxygen from the outside are intercepted, growth of the dark spot 
in a luminous layer is prevented, and it has an operation that the fall of luminescence brightness with time can 
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[0026] Although the optical cation hardening initiator which is the indispensable component of the photo-setting 
resin constituent in this invention has some classes, such as diazonium salt iodonium salt, and sulfonium salt 
the structure of a counter anion is more important for moisture permeability than cation side structure rather. It 
is desirable that counter anions are hexafluoroantimonate and tetrakis (pentafluorophenyl) borate. When 
hexafluoroantimonate and tetrakis (pentafluorophenyl) borate are used as an optical cation hardening initiator (b). 
the activity of the acid (proton) generated by UV irradiation becomes high, raises the crosslinking density of a 
photo-setting resin constituent and makes moisture permeability small. 

[0027] Moreover, in this invention, adhesion is also important at the time of moisture absorption with each 
jointing material. If a silane coupling agent is further added as an indispensable component in addition to an 
epoxy compound, an optical cation hardening initiator, and an inorganic bulking agent the adhesion of an 
interface becomes still stronger and the water which invades from an interface can be inhibited. What has an 
epoxy group as this silane coupling agent is more desirable in respect of reactivity. 

[0028] The photo-setting resin constituent in this invention is not hindered by in addition to this adding the 
elastomer for acquiring flexibility, a defoaming agent a CHIKISO grant agent, a diluent and an auxiliary heat- 
curing mold-curing accelerator if needed at all. 

[0029] The gestalt of operation of this invention is explained using drawing below. 

[0030] Drawing 1 is the important section sectional view of an organic electroluminescent element showing the 
gestalt of operation of this inventioa 

[0031] In drawing 1 . the hole -injection electrode 2 is formed on a substrate 1, the organic thin film layer 3 which 
consists of a bilayer of tho electron hole transportation layer 4 and a luminous layer 5 is formed on this hole- 
injection electrode 2. and the laminating of the electron injection electrode 6 is further carried out on it And the 
airtight shielding material 7 has been arranged around these layered products, and the lower limit is connected to 
the hole-injection electrode 2 by the glue line 8. 

[0032] As a substrate 1, transparence or translucent glass, PET (polyethylene terephthalate). a polycarbonato. 
amorphous polyolefine, etc. are used. Moreover, the thing and flexible substrate which have the flexibility which 
used these ingredients as the thin film are sufficient as a substrate 1. As a hole -injection electrode 2. ITO, ATO 
(Sn02 which doped Sb). AZO (ZnO which doped aluminum), etc. are used. 

[0033] Which structure of the two-layer structure of the electron hole transportation layer 4. a luminous layer 5 
or a luminous layer 5. and an electronic transportation layer (not shown) and the three -tiered structure of the 
electron hole transportation layer 4. a luminous layer 5. and an electronic transportation layer is sufficient as the 
organic thin film layer 3 besides the monolayer structure of only a luminous layer 5. however — the case of such 
a two-layer structure or a three-tiered structure — the electron hole transportation layer 4 and the hole- 
injection electrode 2 — or a laminating is carried out and it is formed so that the electron injection electrode 6 
may touch an electronic transportation layer. 

[0034] What has a fluorescence property in a visible region, and consists of a good fluorescent substance of 
membrane formation nature as a luminous layer 5 is desirable. Besides Alq3 or Be-benzoquinoltnol (BeBq2). it is 
2 and 5-screw (5. 7-G t-pentyl-2-benzoxazolyl). - 1. 3. 4-thiadiazole. A 4 and 4'-bis(5, 7-Ben ChiII-2- 
bonzoxazolyl) stilbene. 4 and 4' bis[ -] [5 and 7-G (2-methyl-2-butyl)-2-benzoxazolyl] stilbone. 2. a 5-bis(5. 7- 
G t-Ben Ch3l-2-benzoxazolyl) thio fin. 2. a 5-bis([5-alpha and alpha-dimethylbenzy1]-2-benzoxazolyl) thiophene. 
2, 5-screw [5 and 7-G (2-methyl-2-butyl)-2-benzoxazolyl]-3. 4-diphenyl thiophene. 2. a 5-bis(S-methyl-2- 
benzoxazolyl) thiophene. A 4 and 4-bis(2-benzoOKISAlZORIRU) biphenyl. 5-methyl-2-[2-[4-(5-methyl-2- 
benzoOKISAIZORlRU) phenyl] vinyl] benzoOKISAEORIRU. Benzooxazole systems, such as 2-[2-(4- 
chlorophenyl) vinyl] [1 and 2-naphth d] oxazole. 2 2' -(p-phenylenedivinylene)- Benzothiazole systems, such as 
screw benzothiazole. 2-[2-[4-(2-benzoimidazolyl) phenyl] vinyl] benzimidazoie. Fluorescent brighteners. such as 
benzimidazole systems, such as 2-(2-(4-carboxyphenyl) vinyl] benzimidazoie. Tris (eight quinolinol) aluminum, bis 
(eight quinolinol) magnesium. Bis([Benzof]-eight quinolinol) zinc. bis(2-methyl-8-quinolate) aluminum oxide. A tris 
(eight quinolinol) indium, tris (5-methyl-eight quinolinol) aluminum. An eight-quinolinol lithium, a tris (5-chloro- 
eight quinolinol) gallium. Metal chelation oxy-NOIDO compounds, such as 8 -hydroxy quinoline system metal 
complexes, such as bis(5-chloro-eight quinolinol) calcium, Pori [zinc, and bis(8-hydroxy-5-KINORI nonyl) 
methane], and dilithium EP1NDORI dione. 1, 4 -Ws(2 -methyl styryl) benzene. 1. 4-(3-methyl styryl) benzene, 1, 4- 
bis(4-methyl styryl) benzene. JISUCH1RIRU beniene, 1. 4-bis(2-ethyl styryl) benzene. 1. 4-bis(3-ethyl styryl) 
baniene. Styryl benzenoid compounds, such as 1 and 4-Ws(2-methyl styryl) 2-methylbenzene. 2. 5-bis(4-methy1 
styryl) pyrazine, 2. 5-bis(4-ethyl styryl) pyrazine. 2 and 5-bis[2-(1-naphthyD vinyl] pyrazine. 2. 5-bis(4-methoxy 
styryl) pyrazine, JISUCHIRU pyrazine derivatives, such as 2 and 5-bis[2-(4-biphenyl) vinyl] pyrazine. 2, and 5- 
bis[2-(1-pyrenyl) vinyl] pyrazine. The North America Free Trade Agreement RUIM1DO derivative, a perylene 
derivative, an OKISA diazole derivative, an aldazme derivative, a cydopentadiene derivative, a styryl amine 
.... • . ....... it%«rr»utrn rw»i j .. — i 



[003 S] As an electron hole transportation layer 4. hole mobility is high and are transparent The good thing of 
> ijtembrane formation nature preferably besides triphenylamine derivatives, such as TPD Porphin. 
tetraphenylporphine copper, a phthalocyanine. a copper phthalocyanine. Porphyrin compounds, such as titanium 
phthalocyanine oxide, and a 1 and 1 -bis|4-(G P-tolylamino) phenyl) cyelohexene. 4. 4*. a 4"-trimethyl 
triphanylamine. N and N. N". N'-tetrakis (P-tolyl)-P-phenylenediamine. 1 -(N and N-G P-tolylamino) naphthalene. 
4. a 4 'bis( - / -2-2 ] (dimethylainino)'-dimethyl triphenylmethane color. N. N. N". and N' — the - tatra-phenyl -4 
and 4* - diamine biphenyl — N. N'-diphenyl-N. the N'-G m-tolyl -4. N. N-diphenyl-N. tho N'-screw (3- 
methylphenyO -1. 1' - 4 4'-diamine. Aromatic series tertiary amines, such as a 4'-diamino biphenyl end N-phenyl 
carbazolo. Stilbene compounds, such as a 4-0 P-tolylamino stilbene and 4-(G P-tolylamino)-4'-t4-(G P- 
tolylamino) styryl] stilbene. A triazole derivative, an OKISAJIZAZORU derivative, and an imidazole derivative. The 
poly ary! alkane derivative, a pyrazoline derivative, and a pyrazolone derivative. A phenylenediamine derivative, an 
annealing amine derivative, and an amino permutation chalcone derivative, an oxazole derivative, a styryl 
anthracene derivative, and full — me — non — a derivative — A hydra zone derivative, a silazane derivative, a 
polysilane system aniline system copolymer, giant-molecule oligomer, a styryl amine compound, an aromatic 
series JIMECHIRi DIN system compound, and organic materials, such as Pori 3-methylthiophene, are used. 
Moreover, the electron hole transportation layer 4 of the macromolecule dispersed system which distributed the 
organic material for low-molecular electron hole transportation layer 4 is also used into macromolecides. such as 
a polycarbonate. 

[0036] In addition, as an electronic transportation layer, OSAJ1 a solo derivatives, such as 1 and 3-bis(4-tert- 
buthylphenyl - 1. 3. 4-oxadiazolyt) phenylene (OXD-7). an anthra quinodimethan derivative, a diphenyl quinone 
derivative, etc are used. 

[0037] As an electron injection electrode 6. aluminum alloys, such as Mg alloys, such as metals, such as 
aluminum. In. Mg. and Ti. and a Mg-Ag alloy, a Mg-ln alloy, and an aluminum-Li alloy, an aluminum-Sr alloy, an 
aluminum-Ba alloy, etc. are used. Especially an aluminum-Mg alloy or an aluminum-Li-Mg alloy is a low work 
function, moreover is the corrosion resistance outstanding metal, and is very effective. 

[0038] One of the descriptions of this invention is pasting this up on a substrate 1 by the glue line 8 of a photo- 
setting resin constituent and closing the organic thin film EL element using the airtight shielding members 7. 
such as stainless steel and glass. The photo-setting resin constituent of a glue line 6 was wholeheartedly 
examined from the moisture resistance of resin, and adhesive both sides of a substrate 1 and the airtight 
shielding member 7. The photo-setting resin constituent used for the glue line 8 in this invention uses as an 
indispensable component the inorganic bulking agent chosen from the group which becomes 1 intramolecular 
from the epoxy compound which has two or more epoxy groups. Bn optical cation hardening initiator, a tabular 
inorganic bulking agent, and a scale-6ke inorganic bulking agent at least one. and 20 or more percentage by 
weight of inorganic bulking agents contains it in a resin constituent When it was such a photo-setting resin 
constituent this invention persons checked that the outstanding moisture resistance and an adhesive property 
were realizable. 

[0039] Especially the configuration of the organic EL device manufactured by this invention is not what is 
limited. For example, structures other than hole-injection electrode [ which was shown above } (anode plate) 2. 
electron hole transportation layer 4. luminous layer 5. and electron injection electrode (cathode) 6. You may be 
the three-tiered structure of the monolayer mold component of the hole-injection electrode 2. a luminous layer 
5. and the electron injection electrode 6 or the hole -injection electrode 2, a luminous layer 5. an electronic 
transportation layer, the two-layer mold structure of the electron injection electrode 6 and the hole-injection 
electrode 2. the electron hole transportation layer 4. a luminous layer 5. an electronic transportation layer, and 
the electron injection electrode 6. 

[0040] Moreover, the organic electroluminescent element of this invention may be replaced with what was shown 
in drawing 1 . as shown in drawing 2 . the organic thin film layer 3 which consists of the hole-injection electrode 
2. an electron hole transportation layer 4. and luminous layer S grade on a substrate 1. and after forming the 
electron injection electrode 6 further, may make the photo-setting resin constituent of this invention an 
enveloping layer 9. may carry out a laminating and it may paste up the airtight shielding material 7 and a 
substrate 1 by the glue line 8 of a photo-setting resin constituent after that. 
[0041] The manufacture approach of the organic EL device of this invention is as follows. 
[0042] First sequential membrane formation is carried out by resistance heating vacuum deposition, the ion 
beam spatter method, etc.. and the laminating of the electron injection electrode 6 which consists of the 
electron hole transportation layer 4 which consists of a hole-ir\jection electrode 2 which consists of ITO etc. on 
the substrates 1. such as glass, by the well-known approach. TPD. etc.. a luminous layer 5 which consists of 
Alq3 grade, an aluminum-Li alloy, etc. is carried out Furthermore, as an adhesion process, if the airtight shielding 
http://www4.ipdt.ncipi.gojp/cgi-bin/tran_web.cgi.ejje 2006/04/24 



drawing 1 R> 1 will bo obtained 
[0043] 

[Example] The creation point of the organic electroluminescent element which this inventions performed is OS 
follows. 

[0044] First, the hole-injection electrode 2 (1 60nm of thickness) using ITO was etched into the substrate 1 of 
the glass with which the ITO film was formed in the whole surface using the hydrochloric acid so that a 
predetennined pattern configuration might be formed, after cleaning ultrasonicaliy for 10 minutes with pure water 
after cleaning this substrate 1 ultrasonicaliy for 5 minutes with a detergent (a trade name — "— SEM1KO clean" 
and fruity chemistry company make), and cleaning ultrasonicaliy for 5 minutes with an ammonia hydrogen- 
peroxide solution (NH3:H202:H20=2:2:5) further. 70-degree C pure water performed ultrasonic cleaning for 5 
minutes, excess water was evaporated in the nitrogen blower, and it was made to heat and dry at the 
temperature of 250 degrees C finally 

[0045] Thus, after setting the washed substrate I in resistance heating vacuum evaporationo equipment and 
decompressing the inside of a chamber to the degree of vacuum of 2x10 to 6 or less Torrs. TPD was made into 
the source of vacuum evaporationo. and about 500A electron hole transportation layer 4 was formed Then, 
about 750A luminous layer 5 is formed by making Alq3 into the source of vacuum evaporationo. Although 
especially the evaporation rate was not limited, TPD and Alq were performed in s in 2A /. Next within the same 
vacuum layer, the AILi alloy containing 1Sat(s)\ Li was made into the source of vacuum evaporationo. and the 
electron injection electrode 6 of 2000A thickness was formed. 

[0046] The substrate 1 with which this component was formed was taken out from the vacuum chamber, and the 
airtight shielding member 7 was formed in the outside of a component That is. SUS303 (Fe-Cr-rdckel alloy) was 
used for the airtight shielding material 7. and the photoresist epoxy resin was object[ for dispensers ]-***+** 
(ed) into the part which touches a substrate I. and it irradiated so that it might become 7 J/cm2 about 
ultraviolet rays with a high pressure mercury vapor lamp, as superposition was not given to the substrate 1 of 
the glass with which the component was formed and a damage was not given to an organic layer. Thus, the 
airtight shielding material 7 produced the organic electroluminescent element pasted up with the photo-setting 
resin constituent 

[0047] For evaluation of the produced organic electroluminescent element Table 1 And (Table 2) carried out the 
humidity test, and the result was obtained. The defect judging by this trial considered as the defect in the place 
where the largest dark spot on the front face of a component became 50 microns or more, and described the 
mean time which repeated the same experiment 3 times. 

[0048] Moreover, since it was heat-curing mold resin about the example 5 of a comparison, it hardened on 50 
degrees C and the heat-curing conditions of 3 hours, and the same humidity test as the above after adhesion 
was carried out for the substrate t and the airtight shielding material 7 of glass. 

[0049] all combination of a substrate I and the photo-setting resin constituent used for adhesion of the airtight 

shielding material 7 — Table 1 and (Table 2) it followed and carried out and using the De Dis parser, heating. 

melting, and after mixing, it kneaded using 5 inch 3 rolls, and the ********** liquefied photo-setting resin 

constituent was obtained. Moreover. Table t As a result of being a humidity test (Table 2). it described 

collectively. 

[0050] 

[Table 1] 
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high electroluminescent element of usable practicality can be offered in the operating environment asked for 
dependability that there is little aging called growth of a dark spot and the fall of brightness, and high. 



[Translation done.] 



[0051] 
[Table 2] 
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[0052] (Table 1) The fact of reach (Table 2) shows that examples 1-8 have the moisture resistance which was 
excellent in each. Moreover, since the examples 1 and 2 of a comparison are photoresist acrylate resin of a 
radical hardening system, its moisture resistance is not good. Although the example 3 of a comparison is a 
photoresist epoxy resin, hardening is inadequate and an adhesive property is not good. The example 4 of a 
comparison does not have an inorganic bulking agent and is not good. [ of moisture resistance ] Heat-curing 
mold resin of hardening is [ the example 5 of a comparison ] inadequate, and it is not good. [ of an adhesive 
property ] 
[0053] 

[Effect of the Invention] According to this invention, it can prevent that oxygen and moisture advance from the 
exterior to an organic EL device by using the strong photo-setting resin constituent of adhesive strength for 



« foa and HCIPI are not rasponsiblo for any 
daraxas caused by the uso of this translation. 



I .This documont has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing \ ] Tho important section sectional view of an organic electroluminescent element showing the gestalt 
of operation of this invention 

[Drawing 21 The block diagram of others of the organic electroluminescent element of this invention 
[Drawing 31 The important section sectional view of the conventional organic electroluminescent element 
[Description of Notations] 

1 Substrate 

2 HoleHr\jecbon Electrode 

3 Organic Thin Film Layer 

4 Electron Hole Transportation Layer 

5 Luminous Layer 

6 Electron Injection Electrode 

7 Airtight Shielding Material 

8 Glue Line 

9 Enveloping Layer 
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